Placenta Previa defined as a condition that occurs in pregnancy when the placenta abnormally implanted in the lower uterine segment, Partially or totally covering the internal cervical os.[@ref1] Complete placenta previa is when it covers the internal os, partial is when the placenta partially covers the os, and marginal is when the placenta approaches the border of the os.[@ref2] The rising incidence of cesarean sections in the last 50 years is partially a causative factor to the increasing number of cases of placenta previa.[@ref3] The overall prevalence of placenta previa reported in the literature is approximately 4.0 per 1000 births. Risk factors associated with an increased risk of placenta previa were advanced maternal age, grand multiparity, history of previous C/S, previous abortion, and smoking during pregnancy.[@ref4] The aim of this study was to review all cases diagnosed with placenta previa in the last 13 years and identify risk factors for maternal morbidity.

Methods {#sec1-2}
=======

Retrospective analysis of all cases of placenta previa managed at King Abdulaziz University Hospital (KAUH), Jeddah, Kingdom of Saudi Arabia from January 2001 untill December 2013. The total number of deliveries per year, number and rate of cesarean sections were retrieved, and charts of all patients diagnosed with placenta previa (n=230) were reviewed. Variables collected and analyzed were; age in years, gravidity, number of antenatal visits, method of diagnosis and the gestational age of delivery. Ethical approval was obtained from King Abdulaziz University IRB and the methods were carried out in "accordance" with the approved guidelines. Inclusion criteria included, all woman admitted to the labor and delivery facility with a diagnosis of placenta previa and managed at KAUH. Patients are refusing to be treated or continue treatment at KAUH were excluded.

Statistical analysis {#sec2-1}
--------------------

The Statistical Package for the Social Sciences Version 20.0 (IBM Corp., Armonk, NY, USA) was used to analyze data using chi-square test. The frequency of occurrence of different variables calculated *p*-value less than 0.01, odds ratio, and 95% confidence limits. Logistic Regression was used for the same variables.

Results {#sec1-3}
=======

The Total number of deliveries at KAUH from January 2001 to December 2013 was 55,862 deliveries. From them, 11,412 (20.3%) were delivered by cesarean section. A total number of cases of placenta previa retrieved was 230 cases with a calculated prevalence rate of 4.1 per 1000 births. (**[Table 1](#T1){ref-type="table"}**) shows the total number of deliveries, the number of cases delivered by cesarean section, the rate of cesarean section, the total number of cases of placenta previa, and the incidence of placenta previa in each year. Two hundred and thirty patients diagnosed with placenta previa were analyzed, the youngest was 18 years and the eldest 45-years-old (**[Table 2](#T2){ref-type="table"}**). Of those, 33 patients were primigravida (14.3%), 131 were multigravida (57%), and only 66 were grand multigravida (28.7%). Out of 230 patients, 191 (83%) were unbooked or had attended only one or 2 visits to the antenatal clinic. Also, 125 patients (54.3%) had no history of previous C/S, and 105 patients (45.7%) had a history of the previous cesarean section.
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The rate of cesarean section and the incidence of placenta previa (2001-2013).
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The frequency and percentage of different variable. in total 230 patients
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Diagnoses {#sec2-2}
---------

Approximately 94% of patients were diagnosed using ultrasound (bedside, in the radiology department or fetal-maternal unit), and only 6% needed MRI to confirm the diagnosis. Clinically, 83% of patients presented with vaginal bleeding, and 17% discovered incidentally. Twelve patients (5.2%) had a history of previous placenta previa. Furthermore, 105 (45.7%) patients had a history of cesarean section and 47 (20.4%) had a history of dilatation and curettage.

Management and maternal outcome {#sec2-3}
-------------------------------

In the management of our cases 100 (43.5%) patients had elective C/S, and 130 (56.5%) underwent emergency C/S. The majority of women 160 (69.6%) received general anesthesia and 70 (30.4%) received regional anesthesia. Moreover, most patients 204 (88.7%) did not receive any blood transfusion, and only 26 patients (11.3%) had received at least 6 units of packed red blood cells (PRBCS). Intraoperatively, 8 patients (3.5%) had hypogastric artery ligation, and only one (0.4%) had arterial embolization. Furthermore, 16 (6.5%) patients underwent a hysterectomy in the primary C/S, and a repeated laparotomy performed in 8 patients (3.5%), of which 6 more patients (2.6%) needed to have a hysterectomy. Maternal morbidity was defined if a patient was admitted to the ICU as a result of severe bleeding, hypovolemic shock, massive blood transfusion and its complications. A total of 26 (11.3%) women were admitted to the ICU. All these women had received a blood transfusion of more than 6 units of PRBCS, and a total of 22 women had undergone a hysterectomy due to uncontrollable bleeding.

Fetal outcome {#sec2-4}
-------------

There were 117 boys (50.9%) and 113 girls (49.1%) born to these women. The delivered Fetal weight minimum was 700 grams, and the maximum was 3750 grams with a mean of 2565 (SD ± 650) grams. Thirty babies had an Apgar score ≤3 or less at one minute. However, at 5 minutes, only 14 babies continued to have a low Apgar score of 3 or less. Admissions to the neonatal intensive care unit encompassed 34 (14.8%) babies and from them, 14 babies died of severe prematurity (6.1%). **[Table 3](#T3){ref-type="table"}** demonstrates the analysis of factors affecting maternal morbidity in patients with placenta previa. When the group of patients who have maternal morbidity 26 was compared with 204 patients who no morbidity, it was found that age more than 35, grand multipara, and early diagnosis less than 32 weeks, history of placenta previa, history of blood transfusion before operating room, type of anesthesia, fetal weight less than 2500 grams, fetal gender, and perinatal death all were not statistically significant as a risk factor for maternal morbidity. (Risk factor for maternal morbidity that, statistically significant were if placenta covering the os (0.050) or have history of previous C/S (0.001), or previous D&C (0.001) if the C/S performed as emergency C/S (0.037) if performed before 36 weeks of gestation (0.030) with a *p*-value of 0.002) by using Logistic Regression (**[Table 4](#T4){ref-type="table"}**), the variables used were age \>35 years/\<35 years, grand-multipara/prim gravida, unbooked/booked, gestational age at the time of diagnosis in weeks \<32 / \>32. Type placenta previa complete/not complete, past history of C/S, Emergency C/S / Elective, GA. At the time of delivery in weeks \<36 / \>36, Fetal weight in grams \<2500 / \>2500, gender female/male, NICU. Admission yes /no and Estimated blood loss in mls \>2000 / \<2000. Significant risk factors for maternal morbidity include: if the placenta covering the os "complete" (*p*=0.029), history of previous C/S (*p*=0.001), if performed as emergency C/S (*p*=0.012) at gestational age of \<36 (*p*=0.046), the birth weight \<2500 (*p*=0.041) and estimated blood loss \>2000 ml (*p*=0.042).
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Factors associated with severe maternal morbidity as defined with admission to ICU 26 patients out of 230.
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Factors affect maternal morbidity in patients with placenta previa (odds ratio \[OR\] and 95% confidence interval \[CI\]).
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Discussion {#sec1-4}
==========

The prevalence rate of placenta previa at KAUH was 4.1 per 1000 births. When comparing with other countries, in 58 observational studies of placenta previa, the prevalence ranged from 3.5 to 4.6 per 1000 births.[@ref5] In the last 13 years, cesarean section rates increased from 14.6% to 26% at our center. Globally, there is an increase in cesarean section rate reported with a rate of 30% of all birth reported in Australia.[@ref6] It was found in the current study population based on limited available data, uncomplicated cases of placenta previa should be delivered by elective cesarean section between 36 and 37 weeks.[@ref7] Reported risk factors for placenta previa in the literature include the history of the previous cesarean section, termination of pregnancy, advanced maternal age, high parity, previous intrauterine surgery, smoking, and multiple pregnancies. Also, the placenta previa is a risk of develivering a small-for-gestational-age.[@ref8] Ultrasonography is the diagnostic modality of choice for diagnosis of placenta previa.[@ref9] Severe hemorrhage can occur during surgery while separating the placenta. In these cases, hysterectomy is considered the treatment of choice although conservative management has recently been proposed.[@ref9] Despite vast improvement in obstetric management and modern transfusion service, antepartum hemorrhage continues to be one of the leading causes of maternal morbidity and mortality. An accurate diagnosis and prompt resuscitation are the first steps in the management of antepartum hemorrhage.[@ref10] Cases of placenta previa and placenta accreta are increasing in numbers with the rising rate of cesarean section. It is found that higher morbidity associated a with different types of placenta previa, such as complete or partial placenta previa and it is more than marginal placenta previa or low-lying placenta.[@ref11] Every institution should have a clear plan and structure a protocol for the management of cases of massive hemorrhage.[@ref12] This precise protocol should be regularly updated, and steps and procedures should be rehearsed.[@ref13] The main causes of massive obstetrical hemorrhage are placenta previa, placental abruption, and postpartum hemorrhage. These can cause serious maternal morbidity and mortality if there is a delay in the diagnosis of hypovolemia and coagulation defects. Marinating effective circulation by more than one intravenous line to adequately and promptly pump blood products, fresh frozen plasma replacement-using crystalloids, in addition to invasive monitoring of the pulse rate and the blood pressure. Other available treatment modalities include using oxytocin and prostaglandins to keep the uterus contracted, and surgical procedures to stop bleeding by performing ligation of the uterine, ovarian or internal iliac arteries, or embolization by radiological assistance, or finally hysterectomy when indicated.[@ref13]

There is an association between cesarean section delivery and the occurrence of placenta previa and placental abruption in subsequent pregnancies. This association is increased with a shorter interval between pregnancies, and the higher number of repeat cesarean section.[@ref14],[@ref15] A meta-analysis concluded that 359 deliveries by C/S at first birth are needed to result in one additional case of placenta previa in the next pregnancy.[@ref16] A multidisciplinary checklist for management of suspected placenta accrete was published by Canadian group to alert the primary physicians regarding the preparation of these cases.[@ref17] The limitations of the study are it is a retrospective study and cases were managed by a different obstetrician.

In conclusion, placenta previa is one of the major causes of maternal morbidity and mortality. Every hospital must have a protocol or algorithm for the management of placenta previa. Significant risk factors for maternal morbidity include if the placenta is covering the os "complete placenta previa", history of previous C/S, emergency.
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